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Abstract

As the overall prognosis for patients with ovarian cancer is poor, the management of this condition should be
restricted to expert multi-disciplinary teams in gynaecological oncology. Apparent early stage ovarian cancer requires
accurate and complete staging so that potential sites for metastases are not missed. Omitting adequate staging may
have significant consequences including a negative impact on survival rates in young patients. The challenge with
advanced ovarian cancer is to obtain a detailed appreciation of the extent of disease. This information allows treat-
ment with primary chemotherapy if the cancer is considered to be inoperable and/or the general condition of the
patient renders her unfit for appropriate surgery. Available data would suggest that a 5-year survival rate of 50% is only
possible for those patients who have had complete cytoreduction of all tumour. Therefore, the best surgical option for
patients with advanced ovarian cancer is a �complete� primary surgical procedure that achieves complete clearance of
the abdominal cavity rather than �optimal� surgery that leaves tumour nodules up to 1 cm in diameter in situ in
the patient.
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Introduction

In the UK, there are over 6600 new cases of ovarian
cancer per year resulting in more than 4000 deaths
(http://www.cancerresearchuk.org). The condition pre-
sents at an early stage in approximately 25% of patients.
Unfortunately ovarian cancers are usually discovered at
an advanced stage (FIGO stages III and IV) resulting in
the poor overall prognosis of this condition. The 5-year
survival rate of advanced ovarian cancer is 20�30% in
advanced stage disease and the treatment involves sur-
gery and platinum-based chemotherapy. Medical treat-
ment alone rarely results in cure and optimising surgery
continues to be the best way to improve survival.

Surgery for early stage ovarian cancer

There is no doubt that complete surgical staging is
the standard of care for apparent early stage

ovarian cancer. However, evidence from the literature
shows that surgery is inadequate in 75% of cases when the
procedure is performed by inexperienced surgeons. These
data report a 50�100% difference in 5-year overall survival.
In fact, 30%of early stage ovarian cancers are upstaged by a
formal restaging procedure[1�4]. Staging is mandatory as it
may alter both prognosis and treatment. It has been shown
that the prognosis for accurately staged disease confined to
the ovaries is excellent even without chemotherapy.
Although adequate surgical staging can obviate the

requirement for chemotherapy, chemotherapy does not
make up for the effects of inadequate surgery. The
EORTC-ACTION trial has demonstrated that patients
with adequate staging procedures had a better prognosis
than those without[5].

What is an appropriate staging procedure?

Exploration of the abdominal cavity is critical and
must be systematic. The right and left paracolic gutters,
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and the small and large bowel including the appendix, the
diaphragm anterior and posterior to the liver must be
examined. This usually requires mobilization of the
liver. Experience shows that peritoneal carcinosis can
spread directly to the peri-hepatic areas, skipping the
pelvis. This is a cardinal reason for underestimating the
extent of disease. The gallbladder, porta hepatis, lesser
sac, spleen, anterior and posterior aspects of the stomach
and the pancreas are systematically visualised and/or
palpated.
Then, the pelvis is assessed: the operative notes must

include a description of both ovaries and Fallopian tubes
documenting diameter, vegetations, adherence to other
structures and also the findings on careful examination
of the pouch of Douglas and the recto-sigmoid colon.
In early stage disease, an average of five random

peritoneal biopsies should be performed as 7% of dia-
phragmatic peritoneal biopsies, 5% of omentectomy spe-
cimens and also 10% of biopsies taken from all other
peritoneal areas are positive. Twenty percent of restaging
procedures have positive peritoneal washings[6].
Total abdominal hysterectomy and bilateral salpingoo-

phorectomy are standard. Total omentectomy is also
important as the supracolic omentum is the site of
subclinical metastases in 10�30% of cases[5]. However,
infra-colic omentectomy remains an option for the
management of early stage disease but is only acceptable
if a thorough assessment of the supracolic area between
the stomach and transverse colon is performed.
Appendicectomy is also advisable. Metastases to the
appendix are seen in 23% of cases, usually with grade
2/3 tumours and those of mucinous type[7].
In apparent early stage disease, nodal metastases are of

great relevance as this affects both prognosis and treat-
ment. An apparent early stage cancer is upstaged to
FIGO stage IIlc if nodal disease is confirmed. Occult
involvement of retroperitoneal lymph nodes may occur
in 5�25% of cases where disease is initially considered to
be limited to the ovaries. Nodal metastases are more
common with serous (28%) and clear cell histology
(14.5%) and less so with mucinous (2.6%) and endome-
trioid cancers (4.1%)[8]. It is known that in 50% of cases,
nodes are affected in both the pelvic and aorto-lumbar
regions. In 25% of cases the nodes affected are in the
aorto-lumbar area only and in a further 25% the meta-
static nodes are confined to the pelvis[9]. However, in
apparent early stage ovarian cancer the aortic area
seems to be most commonly involved[9].
These figures indicate that lymphadenectomy must be
complete and must include both pelvic and para-aortic
areas. Thus, the finding of an invasive epithelial tumour
apparently limited to the ovary justifies systematic bilat-
eral pelvic lymphadenectomy and complete para-aortic
lymphadenectomy extending to the left renal vein cepha-
lad and to the gonadal vessels laterally. A prospective
study of early stage cases reported that the 5-year
progression-free survival was 71.3% and 78.3% in the

no lymphadenectomy group and the lymphadenectomy
group respectively but the difference was not statistically
different[10].

Surgery for advanced ovarian cancer

The challenge in surgery for advanced ovarian cancer lies
with the approach to upper abdominal and retroperito-
neal disease. Surgery for advanced ovarian cancer may
include bowel resection, cholecystectomy, splenectomy
and extensive peritonectomy with diaphragmatic resec-
tion, pleural drainage and excision of any enlarged
lymph nodes. The classical surgical approach was
first described by Hudson where a retroperitoneal en
bloc resection of the recto-sigmoid colon with the
pelvic tumour is required to achieve complete extirpation
of pelvic disease[11]. This extent of surgery is required in
up to 50% of cases in advanced disease[12]. This type of
surgery requires a colo-rectal anastomosis. Clearly peri-
operative and post-operative morbidity can be increased
significantly when extensive visceral resections are car-
ried out. In this situation, careful intraoperative assess-
ment and decision making are essential. This assessment
includes disease-related factors, associated surgical proce-
dures, the blood loss, the patient�s age and nutritional
status and most importantly the experience of the surgi-
cal team. A prolonged period in the intensive care unit
and/or a complicated post-op course increases the delay
before initiating chemotherapy. However, two major stu-
dies have reported that the interval before starting che-
motherapy is not a prognostic indicator[13,14].

Rationale for maximal surgical effort

Bristow has published a meta-analysis that is based on 81
studies representing more than 6885 patients with
advanced ovarian cancer[14]. This showed that whatever
the dose of platinum chemotherapy used, the factor with
the greatest impact on survival was maximal surgical
cytoreduction. Second and most importantly, it appears
that the definition of �optimal cytoreduction� is of major
importance. There is no difference in 5-year survival
between patients having sub-optimal surgery and
�optimal� surgery that leaves residual tumour up to 2 cm
in maximal diameter at the end of the procedure. So the
term �optimal� should be reserved for surgery resulting in
residual tumour of less than 1 cm. Each 10% increase in
maximal cytoreduction in Bristow�s meta-analysis was
associated with a 5.5% increase in median survival.
�Optimal� cytoreduction (to less than 1 cm) or �complete�
cytoreduction (to no visible disease) can be achieved
in 20�90% of cases of advanced epithelial ovarian
cancer. The former rate has been reported when the
cases are managed by non-specialists and the latter
when the cases are in the hands of highly experienced
specialist surgeons.
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The SCOTROC study was published in 2005 involving
1077 patients: 689 from the UK and 388 from Europe,
United States, and Australasia. The study demonstrated
that more extensive surgery was performed in non-UK
patients, who were more likely to be optimally debulked
(�2 cm residual disease) than UK patients (71.3% v
58.4%, respectively; P50.001). Second, optimal debulk-
ing was associated with increased progression-free sur-
vival (PFS) mainly for patients with less extensive
disease at the outset. Third, UK patients with no visible
residual disease had a less favourable PFS compared with
patients recruited from non-UK centres who were simi-
larly debulked. However, the rate of large bowel resec-
tion, pelvic and para-aortic lymphadenectomy was
statistically significantly higher in non-UK patients sug-
gesting that a more radical surgical approach may
improve survival[16]. Post-operative residual tumour is
one of the most important independent prognostic fac-
tors for survival[17]. Surgery in centres with surgeons who
performed comprehensive surgical debulking including
retroperitoneal lymphadenectomy and peritoneal strip-
ping was associated with higher rates of complete debulk-
ing compared to surgery in other centres (32.8% vs.
22.9%, P¼ 0.007). This resulted in a markedly improved
overall survival (P¼ 0.045). This effect held true after
adjustment for other prognostic factors such as grade
and stage.
Tumour volume has no impact on survival if surgery

achieves complete removal of all macroscopic disease.
This important concept comes from several studies, one
of which reports on a series of 408 patients. In this study,
survival does not correlate with initial volume of disease
but rather with complete cytoreduction rates[12]. This
observation contradicts the concept that with high
tumour load the benefits of radical surgery are limited.
Treating the upper abdomen increases the rate of optimal
surgery significantly from 50 to 76%[18]. Stripping the
diaphragm, cholecystectomy, omentectomy and splenect-
omy are part of the surgical armamentarium required to
achieve a complete result with cytoreduction.
Nearly 50% of nodes are involved in advanced ovarian

cancer. Nodal disease does not respond very well to che-
motherapy. Lymphadenectomy is justified to remove
bulky nodes or in cases where complete macroscopic
debulking has been achieved. Systematic lymphadenect-
omy improves progression-free but not overall survival in
women with optimally debulked advanced ovarian carci-
noma[19]. However, it may be seen that survival of
women with advanced epithelial ovarian cancer corre-
lates with the extent of lymphadenectomy[20].

Neo-adjuvant chemotherapy followed by
interval debulking surgery

This strategy results from the EORTC trial published in
1995 by Vanderburg et al.[21]. The study showed that
patients who had sub-optimal primary surgery benefited
from secondary cytoreduction if that second surgical

effort was optimal. This trial was published around the
same time as that of the results of the GOG trial pre-
sented by Maguire et al.[22], looking at taxanes as a new
approach to extending survival. Both trials lent support to
the concept that chemotherapy up front would be pref-
erable to standard management rendering surgery techni-
cally simpler and less morbid. It is true that this approach
allows patients with very chemo-sensitive ovarian
tumours to avoid certain procedures at the time of
delayed primary surgery that would have been required
at up front surgery. The problem is that the impact of this
approach on survival is not known. Neoadjuvant chemo-
therapy represents a viable alternative management strat-
egy for the limited number of patients felt to be optimally
unresectable by an experienced ovarian cancer surgical
team. A meta-analysis showed that each cycle of chemo-
therapy delivered before surgery decreased the median
survival by 4.1 months[23]. Since we do not know the
results of the ongoing EORTC trial (of surgery up front
versus neo-adjuvant chemotherapy followed by delayed
primary surgery), or the CHORUS Trial, primary surgery
is still the standard of care and the outcome of surgery
continues to be most important prognostic factor for
advanced ovarian cancer. Thus, one should keep in
mind that the impact of surgery may improve the 5-
year survival rate of less than 20% to 50%[24].

Surgical guidelines for advanced
ovarian cancer

Preoperative imaging

Imaging is currently the best method for defining the
extent of intraperitoneal disease pre-operatively. It is
also useful in identifying extra-abdominal metastases as
such a finding generally indicates that a neo-adjuvant
approach to management is required. Imaging criteria
of non-resectability were first defined by Nelson.
Indicators of non-resectability included splenic involve-
ment, mesenteric nodules greater than 2 cm in size, infil-
tration of the capsule or the hilum of the liver, infiltration
of the diaphragm, supra-renal lymphadenopathy and
pleural effusion[25]. From our experience, however, a
deposit in the spleen or liver may well be resectable as
is supra-renal lymphadeneopathy. Furthermore, imaging
does not define the nature of peritoneal carcinomatosis
and this is important as the appearance and nature of
such carcinomatosis is very variable. At times it is super-
ficial and on other occasions the deposits are markedly
infiltrative. From our experience, it would appear that the
bigger the deposits, the easier they are to remove. On the
other hand, achieving complete cytoreduction of diffuse
small volume disease is extremely difficult. Therefore, as
recently published, pre-operative computed tomography
(CT) predictors should be used with caution in choosing
between surgical cytoreduction and neoadjuvant
chemotherapy[26].
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Operative findings

Surgery currently provides the best method to explore the
abdominal cavity and assess resectability. This can be
done by laparoscopy or laparotomy. The benefit of
laparoscopy is simply that its use avoids unnecessary
laparotomy in those cases suitable for neo-adjuvant che-
motherapy. The reliability of laparoscopy is a function
of the experience of the surgeon and the extent of
the laparoscopic assessment. It is preferable to insert
the laparoscopic trochars along the midline (and there-
fore not through muscle) to decrease the risk of port site
metastases[27]. Laparoscopy is reported to be accurate in
assessing the resectability of peritoneal carinomatosis
to achieve a complete or optimal result[27,28].
To define the distribution and extent of disease, it is

recommended that a �map� is used to document the
pattern of carcinomatosis. This map is like a detailed
photograph that allows an assessment of the surgical
effort required if proceeding with primary surgery.
Alternatively, it provides a baseline for determining the
effect of neo-adjuvant chemotherapy at the time of the
second surgical assessment. The peritoneal cancer index
(PCI) is widely used[29]. Photographic or video evidence
may be used to facilitate this (Fig. 1).
Surgical exploration must allow the surgeon to decide

whether complete cytoreduction is possible or not. Pelvic
disease, left hypochondrial disease and enlarged lymph
nodes around the iliac or para-aortic regions are consid-
ered to be resectable. In our experience there are
three independent factors that reduce the likelihood of
achieving complete cytoreduction[30]:

1) small bowel involvement: it is important to distin-
guish metastases affecting the small bowel per se
from metastases affecting the peritoneum of the
small bowel mesentery as removing a superficial
deposit from the mesentery is in general less of a

problem. However, the critical issue is to identify
involvement of the mesenteric peritoneum that
encases the vessels as this is not resectable unless
extensive bowel resection is performed. Multiple
small bowel resections (42) are not advised as
this greatly increases morbidity. Permanent ileost-
omy is to be avoided from a quality of life
perspective.

2) infiltration of the porta hepatis: gross infiltration in
general precludes complete resection. However, dis-
section of the peritoneum starting on the anterior
aspect of the hepatic pedicle may occasionally
render this disease resectable.

3) right hemi diaphragm: diffuse infiltrative involve-
ment of the right hemi diaphragm at the level of
the suprahepatic vessels causing fixity of the liver
is in general non-resectable.

Superficial disease (whatever the volume) including
bulky disease can be resected. After dividing the falci-
form ligament, this is done by starting the dissection on
the inferior vena cava and the right adrenal gland and
continuing in that plane until reaching the right supra
hepatic vein. This releases the right aspect of the liver
and may leave part of Glisson�s capsule in contact with
the diaphragm. If necessary, up to half of the surface of
the diaphragm can be resected with simple closure.

Operative procedures and strategy

Once histological proof of malignancy is available from
frozen section, one must answer the following questions:
is the disease technically resectable in its entirety and, if
so, what is the extent of surgery required? One can define
three types of surgery/procedure[30]:

1) Standard surgery comprises, as a minimum, hyster-
ectomy, bilateral adnexectomy with excision of the
pelvic peritoneum, total omentectomy including the
supracolic omentum, appendicectomy, removal of
bulky pelvic and lumbo-aortic nodes þ/� simple
peritonectomies.

2) Radical surgery comprising in addition to the above
mentioned elements, en bloc removal of the
uterus, both ovaries, the pelvic peritoneum and
recto-sigmoid þ/� simple peritonectomies.

3) Supra-radical surgery, that is, a radical procedure
plus at least one of the following:

� extensive peritonectomies including partial resec-
tion of the diaphragm

� resection of subcapsular liver metastases,
cholecystectomy

� splenectomy, resection of the tail of the pancreas
� other bowel resection, partial gastrectomy, etc.

Type 2 and 3 procedures are mandatory in 50% of
advanced ovarian cancer cases[13,15]. If inspection reveals
that a type 3 procedure is unlikely to achieve complete
cytoreduction, it is reasonable to recommend three cycles

Figure 1 Laparoscopic picture showing a diffuse carcino-
sis infiltrating the mesentery but respecting most of the
serosa of the small bowel.
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of chemotherapy before delayed primary surgery. When
the surgical option is chosen, it is advisable to start the
operation in the region considered to be the most chal-
lenging from a surgical perspective. A tumour initially
considered to be resectable may prove to be inoperable
during the procedure. In such a situation it is best not to
proceed further but rather to reconsider chemotherapy as
primary treatment.

Conclusion

Surgery has a major impact on survival in the manage-
ment of malignant epithelial tumours of the ovary.
Surgical staging can modify prognosis and treatment
for early stage disease. For advanced stages of ovarian
cancer, the surgical objective is maximal cytoreduction.
The role of imaging is helpful to determine the extent of
the disease and to plan the length and the type of surgery
that may be required. In our opinion, cross sectional
imaging may not clearly define resectability of intra-
abdominal/retroperitoneal disease. It does not clearly
preclude resectability or non-resectability in the abdo-
men. Ultimately surgical evaluation, either laparoscopi-
cally or at open operation, may be required to assess
operability. The criteria for non-resectability are indepen-
dent of the speciality of the surgeon. When initial surgical
exploration considers peritoneal carcinomatosis to be
unresectable, a neo-adjuvant chemotherapy/delayed
primary surgery strategy should be considered.
However, this strategy cannot be considered standard
treatment for all cases as it may reduce overall survival.
The potential morbidity inherent in extensive procedures
must be considered and weighed against the option of
debulking after three cycles of chemotherapy. The man-
agement of all cases of malignant epithelial tumours of
the ovary requires the support of a multidisciplinary team
with careful case selection.
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